This paper proposes a uncertainty composite indicator (UCI) based on three distinct sources of uncertainty (namely financial, political, and macroeconomic) for the US economy on the period 1985-2015. For that, we use the dynamic factor model proposed by Doz et al. (2012) , summarizing efficiently six individual uncertainty proxies, namely two macroeconomic and financial uncertainty factors based on the unpredictability, a measure of (micro)economic uncertainty, the implied volatility index, the corporate bond spreads, and an index of economic policy uncertainty. We then compare the effects of uncertainty on economic activity when the UCI is used instead of individual uncertainty proxies in structural VAR models.
Introduction
It is well-known that uncertainty about the future has real implications on economic agents' behavior (Dixit, 1989) , and also on the economic activity (Bloom et , forecast disagreement and disconformity (Bachmann et al., 2013) , the variance risk premium (Zhou, 2009; Bali and Zhou, 2015) , the perceived uncertainty by consumers from survey data (Leduc and Liu, 2016) the effect of different uncertainty measures on the economic activity find substantial differences in their effect on economic activity. For example, Jurado et al. (2015) and Rossi and Sekhposyan (2015) find that an uncertainty innovation in the macroeconomic uncertainty has a larger and prolonged negative effect on manufacturing production and (un)employment than others uncertainty measures, such as economic policy uncertainty and/or implied volatility.
3
To the best of our knowledge, only one study proposes an aggregate measure of the economic uncertainty based on a number of proxy indicators. Haddow et al. by Baker et al. (2016) . 4 For that, we use the dynamic factor model (DFM) proposed by Doz et al. (2012) based on the quasi maximum likelihood method that allows summarizing efficiently the six uncertainty proxies in an indicator. For our purpose, this approach has two advantages. First, the dynamic factor approach has the advantage of capturing both the significance and the variability of the components, unlike the weighting schemes in the traditional and principal component approaches (Lim and Nguyen, 2015) . Second, this maximum likelihood approach is more efficient for small samples (Doz et al., 2012) . 5 The interest of our UCI is to synthesize the effects of different uncertainty measures within one aggregate measure of uncertainty. By doing so, we attempt to capture the core effects of uncertainty to economic activity, which are not specific to particular measure of this phenomenon (removing the idiosyncratic component that any individual uncertainty measure may have), and therefore to better identify its contribution to economic activity.
Then, we investigate the interest of our UCI when compared with six individual measures of uncertainty by analyzing the consequences of uncertainty on US economic activity. For that, we use the empirical strategy proposed by Jurado et al. (2015) by estimating a eightvariable VAR model. We compare the dynamic responses of economic activity variables to innovations in uncertainty for our UCI and six individual measures of uncertainty principally used in the literature on the economic activity.
Our results are in line with the previous studies on US economic activity, namely an increase in uncertainty leads first to a drop of all series, which are significantly different from zero, and then a positive rebound in real series (manufacturing production, employment, hours) which are however not significantly different from zero. Nevertheless, the novelty of our approach is to synthesize theses effects within one measure of from Knightian uncertainty. 5 Other studies also use the DFM to construct uncertainty proxies but not a composite indicator based on uncertainty proxies as we do here. 4 uncertainty (namely, the UCI). Overall, the UCI is able to account for the most important dynamics of uncertainty which play an important role in business cycles. We find that the individual uncertainty proxies MACRO-JLN and BSPREAD are also important source in explaining the volatility of the macroeconomic variables. However, these two individual proxies are not the dominant source of fluctuations (compared to the other uncertainty variables) in some cases. Therefore, these findings show the interest to use this uncertainty composite index in macroeconomic modelling.
The rest of the paper is organized as follows. Section 2 presents the dynamic factor model. Section 3 briefly describes the various proxies of uncertainty, and the uncertainty composite index is defined in Section 4. Section 5 displays the results regarding the impact of uncertainty on economic activity from a VAR model. Section 6 concludes the paper.
Factor models
In the factor model framework, the N variables (x it ), for i = 1, . . . , N and t = 1, . . . , T , are represented as the sum of two mutually orthogonal unobservable components: the common component χ t and the idiosyncratic component ξ t . For a given t, t = 1, . . . , T , the static factor model is defined by
where X t = [x 1t , ..., x N t ] is a vector of N stationary time series and it is assumed that the series have zero mean and covariance matrix Γ(0), Λ is the loading matrix such that
, the common components χ t = ΛF t are driven by a small number r of factors F t common to all the variables in the model such that
, and
is a vector of N idiosyncratic mutually uncorrelated components, driven by variable-specific shocks. In our study, X t is the a vector of N individual uncertainty proxies and the first component of the factors F t is interpreted hereafter as the CUI.
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To take dynamics into account in modelling, it is possible to model explicitly the dynamics of the factors F t from dynamic factor models (DFM). 6 Thus, in the DFM, the common component can be seen as a sum of common shocks, whether contemporaneous or lagged. More precisely, we assume that the DFM representation is given by the following equation:
where the common components χ t = A(L)F t integrate a linear dynamics where A(L) is a (n×r) matrix describing the autoregressive form of the r factors. If we assume that there
then the dynamic factor is such that F t = N (L)U t where U t is a (q × 1) independent vector containing the dynamic shocks. It follows that the factor dynamics are described
Equation (3) specifies a VAR(p) model for the factor F t with lag polynomial 
Data
While uncertainty is not directly observable it is possible to observe uncertainty indirectly using a number of proxy indicators. The alternative measures of uncertainty differ substantially, especially in terms of the data inputs of the uncertainty proxies and methodologies used for constructing the indicators.
In this study, we use three types of US uncertainty measure, namely macroeconomics, financial markets or economic policy. We focus on uncertainty measures which are usually used in the literature and available at a monthly frequency, on the period from January 1985:1 to December 2015, and from author's websites. 9 Table 1 We also use a measure of (micro)economic uncertainty with the forecast disagreement 9 We would like to thank the authors to share their data. Others uncertainty measures have been proposed but on a shorter period or a quarterly frequency. and one or more policy-related terms), (ii) the number of federal tax code provisions set to expire, and (iii) the extent of forecaster disagreement over future inflation and government purchases. 10 As an alternative to the VXO index, we could have used the newer VIX index, which was introduced by the CBOE on September 22, 2003. The VIX is obtained from the European style S&P500 index option prices and incorporates information from the volatility skew by using a broader range of strike prices than just at-the-money strike series as in the VXO. However, the daily data on VIX starts from January 2, 1990, which does not cover our full sample period, beginning in January 1986. The pre-1986 VXO data are calculated by Bloom (2009) . See Whaley (2009) for a history of the VIX and a summary on its calculation.
4 The Uncertainty Composite Index
Most of the uncertainty proxies exhibit significant high positive first-order autocorrelation, indicating that uncertainty is persistent, and are highly positively correlated with each other (see Table 2 ). This result is consistent with the findings of Orlik and Veld- . 11 The first common factor is highly correlated with all the uncertainty proxies, except for FDISP (Table 3) , thus sufficiently captures the common variation among the uncertainty measures, and defines an aggregate uncertainty measure. The UCI also displays significant high positive first-order autocorrelation (ρ(1) = 0.97, Table   3 ). can be explained by the fact that these uncertainty events are very specific to one source of uncertainty (economic policy, financial or macroeconomic) and are not common to the three sources of uncertainty. Therefore, the UCI is particularly appealing because it has the advantage of being based on an underlying uncertainty indicator which is related to three sources of uncertainty.
Structural VAR models
We now turn our attention to the issues of the consequences of uncertainty on economic activity raised by Bloom (1999) . We instigate the interest of our synthetic measure of uncertainty when compared with the six individual measures of uncertainty as usually done in the literature. To meet this concern we use the empirical strategy proposed by Jurado et al. (2015) . They estimate a eight-variable VAR model ordered as follows:
log level of S&P 500 stock index (STOCK), log manufacturing production (MP), log manufacturing employment (EMP), log average hours worked in manufacturing (HRS), the log wage in manufacturing (WAGE), the log aggregate CPI (CPI), the Federal The reaction to UCI shocks is in few cases similar to that of some individual uncertainty measures. For example, the reaction of production and employment to UCI shocks is closed to that of MACRO-JLC and SPREAD shocks, since production and employment decrease following a positive uncertainty shock (in smaller magnitude for employment) and the impact persists beyond the two-year horizon (more in employment than in production). The pattern of the stock price reaction after an increment in uncertainty is similar between UCI, FIN-LMN and VXO shocks, namely a very short-term negative impact and then a positive rebound. However, the novelty of our approach is to synthesize these effects with one measure of uncertainty while some individual series of uncertainty may miss some of these effects. For example, the FDISP series does not account for the negative impact of uncertainty on inflation, wage, and federal fund rates. Similarly, the size of the effects of uncertainty are notably lower with EPU uncertainty measure on real series (production, employment and hours) and with MACRO-JLC and EPU on stock prices than with our UCI. Figure 4 shows the associated forecast error variance decomposition (FEVD) that is the share of the variance explained by the uncertainty measure at various forecast horizons.
Forecast Error Variance Decomposition
This figure reinforces the interest of the UCI: it is the measure of uncertainty that gives to this phenomena the most important role in business cycles, with more than 20% of the forecast errors for the most of variables. For example, the UCI shock explain 43% of the forecast errors for the sixth month after the innovation for stock series and 37% for the eighteenth month for employment. There are some exceptions to this conclusion: the FDISP variable explains a higher share of the variance of wages series in the short-run, the EPU variable for federal fund rate, the MACRO-JLC variable for production, and SPREAD variable for the CPI series. Nevertheless, even the UCI does not explain the highest share of the variance in these cases, it explains a higher share than the others individual uncertainty measures. Overall, by synthesizing the common dynamics of each measure of uncertainty, the UCI is able to account for the most important dynamics of uncertainty which play an important role in business cycles. This is particularly true when the UCI is compared with the VXO, which is the most popular measure of uncertainty in the literature. When the VXO is used, the share of variance explained by uncertainty shocks do not go beyond 12% for manufacturing production, employment, or hours, while it reaches respectively 24%, 35%, and 20% when the UCI is used. Then, the UCI leads to a substantial upward revision of the role of uncertainty in business cycle. 
Robustness Checks
Inspecting the second and third factors. To confirm that the first common factor (UCI) well captures all the interesting information among the uncertainty measures when analyzing its consequences on economic activity we estimate the VAR-8 with the second and third common factors of DFM. Figure 5 shows that the reaction to shocks from factors 2 and 3 are not significant, whatever the economic variable. This result is confirmed by the associated FEVD ( Figure 6 ) where the UCI gives to this phenomena the most important role in business cycles, with more than 20% of the forecast errors for the most of variables whereas the two others factors represent less than 2%, except for 13 wages and federal fund rate.
Alternative specification for the VAR. As a robustness check to model specification we also estimate impulse responses from a VAR-8 model with the measure of uncertainty ordered second after the stock market level as in Bachmann et al. (2013) . This choice of ordering implies that the uncertainty shock is identified as a shock that moves instantaneously all series. Figure 6 displays the IRFs and shows that the impulse responses of macroeconomic variables to the uncertainty shocks are quite similar to those obtained from the previous VAR-8 with the uncertainty ordered in last but they are less significant. We showed that an increase in uncertainty leads first to a drop of all macroeconomic series, which are significantly different from zero, and then a positive rebound in real series (manufacturing production, employment, hours) which are however not significantly different from zero. The interest of our UCI is to synthesize these effects within one measure of uncertainty. Overall, the UCI was able to account for the most important dynamics of uncertainty which play an important role in business cycles. We found that the individual uncertainty proxies based macro unpredictability and corporate bond spread are also important source in explaining the volatility of the macroeconomic variables. However, these two individual proxies are not the dominant source of fluctuations (compared to the other uncertainty variables) in some cases. Therefore, these findings show the interest to use this uncertainty composite index in macroeconomic modelling. "stock" refers to the S&P500, "mp" to the manufacturing production, "emp" to employment, "hrs" to hours worked, "cpi" to the consumers price index, "wage" to the nominal wage, and "ffr" to the federal funds rate. "stock" refers to the S&P500, "mp" to the manufacturing production, "emp" to employment, "hrs" to hours worked, "cpi" to the consumers price index, "wage" to the nominal wage, and "ffr" to the federal funds rate. refers to the S&P500, "mp" to the manufacturing production, "emp" to employment, "hrs" to hours worked, "cpi" to the consumers price index, "wage" to the nominal wage, and "ffr" to the federal funds rate. refers to the S&P500, "mp" to the manufacturing production, "emp" to employment, "hrs" to hours worked, "cpi" to the consumers price index, "wage" to the nominal wage, and "ffr" to the federal funds rate. For all panels, the solid red lines show the IRF to a shock to the uncertainty composite indicator with its 95% confidence interval represented by the grey area. The dashed blue lines are for a shock to FDISP (for the panels of the first row), to MACRO-JLC (for those of the second row), and to EPU (for those of the third row). The dashed-dotted black lines are for a shock to VXO (for the panels of the first row), to FIN-LMN (for those of the second row), and to BSPREAD (for those of the third row). For the series, "stock" refers to the S&P500, "mp" to the manufacturing production, "emp" to employment, "hrs" to hours worked, "cpi" to the consumers price index, "wage" to the nominal wage, and "ffr" to the federal funds rate. See Bachmann (2013) for a full description of the source of series and Table 24 For all panels, the solid red lines show the IRF to a shock to the uncertainty composite indicator with its 95% confidence interval represented by the grey area. The dashed blue lines are for a shock to FDISP (for the panels of the first row), to MACRO-JLC (for those of the second row), and to EPU (for those of the third row). The dashed-dotted black lines are for a shock to VXO (for the panels of the first row), to FIN-LMN (for those of the second row), and to BSPREAD (for those of the third row). For the series, "stock" refers to the S&P500, "mp" to the manufacturing production, "emp" to employment, "hrs" to hours worked, "cpi" to the consumers price index, "wage" to the nominal wage, and "ffr" to the federal funds rate. See Bachmann (2013) for a full description of the source of series and Table stock Factor #2 For the series, "stock" refers to the S&P500, "mp" to the manufacturing production, "emp" to employment, "hrs" to hours worked, "cpi" to the consumers price index, "wage" to the nominal wage, and "ffr" to the federal funds rate. For the series, "stock" refers to the S&P500, "mp" to the manufacturing production, "emp" to employment, "hrs" to hours worked, "cpi" to the consumers price index, "wage" to the nominal wage, and "ffr" to the federal funds rate. For all panels, the solid red lines show the IRF to a shock to the uncertainty composite indicator with its 95% confidence interval represented by the grey area. The dashed blue lines are for a shock to FDISP (for the panels of the first row), to MACRO-JLC (for those of the second row), and to EPU (for those of the third row). The dashed-dotted black lines are for a shock to VXO (for the panels of the first row), to FIN-LMN (for those of the second row), and to BSPREAD (for those of the third row). For the series, "stock" refers to the S&P500, "mp" to the manufacturing production, "emp" to employment, "hrs" to hours worked, "cpi" to the consumers price index, "wage" to the nominal wage, and "ffr" to the federal funds rate. For all panels, the solid red lines show the IRF to a shock to the uncertainty composite indicator with its 95% confidence interval represented by the grey area. The dashed blue lines are for a shock to FDISP (for the panels of the first row), to MACRO-JLC (for those of the second row), and to EPU (for those of the third row). The dashed-dotted black lines are for a shock to VXO (for the panels of the first row), to FIN-LMN (for those of the second row), and to BSPREAD (for those of the third row). For the series, "stock" refers to the S&P500, "mp" to the manufacturing production, "emp" to employment, "hrs" to hours worked, "cpi" to the consumers price index, "wage" to the nominal wage, and "ffr" to the federal funds rate. 
